A qualitative model of succession in freshwater wetlands is proposed, based on the life history features of the species involved. Three key life history traits can be used to characterize wetland species: life-span, propagule longevity, and propagule establishment requirements. By combining these three life history traits, 12 basic wetland life history types are recognized. For each life history type, the future state (presence only in the form of propagules in the seed bank, presence as adult plants, or complete absence) of each species type in a wetland can be predicted if environmental conditions change. Most of the information needed to apply this model to a particular wetland can be obtained by an examination of a wetland's seed bank. Several examples of succesion in North American and African wetlands are presented to illustrate the application of the model. 
INTRODUCTION
In temperate North America, vegetation dynamics usually has been described and interpreted in either the holistic framework developed by F. E. Clements (1916, 1928) or the reductionist framework proposed by H. A. Gleason (1917 Gleason ( , 1927 . Clements' interpretation of vegetation change as an ontogenic phenomenon has been criticized on both theoretical and practical grounds since its formulation (Gleason 1917 , 1927 , Whittaker 1953 , Egler 1954 , McCormick 1968 , Walker 1970 , Drury and Nisbet 1971 , 1973 , Raup 1975 , Connell and Slatyer 1977 , and it has given way since midcentury primarily to the "individualistic" approach to vegetation proposed by Gleason (McIntosh 1974 , 1976 , 1980 . For Gleason, any change in the relative abundance of species in the plant cover of an area or in its floristic composition with time was a successional change. Because environmental conditions at a site almost invariably change from year to year, because there are continuous interactions among the species, and/or because new species may reach the site from surrounding areas, all vegetation is, for him, protean by nature.
It is constantly in the process of adapting to a unique, new set of biological and physical conditions. The rate at which this vegetation change occurs is sometimes very rapid (e.g., after a major disturbance), but may be, at other times, very slow and almost imperceptible (Gleason 1917 (Gleason , 1927 . ter wetlands. In this model, succession occurs whenever one or more new species becomes established, when one or more species already present is extirpated, or when both occur simultaneously in a wetland.
This is a considerably narrower definition of succession than that put forward by Gleason who considered all quantitative and qualitative changes in vegetation to be successional (Gleason 1917 (Gleason , 1927 . Only qualitative changes could be considered in this initial version of the model because of the limited amount of information available about life history features of wetland species.
In the sections that follow, I will do three things: The establishment and extirpation of species in this model are primarily a function of the physical environment. The environment behaves as a variable sieve that alternates between two states: drawndown (without standing water) and flooded (with standing water). As illustrated, the wetland is flooded. As a result, only those species with the proper life history features can become established in the wetland, and other species, because of their life history characteristics, may be extirpated. When the wetland is drawndown, another set of species may become established and another set potentially will be extirpated. The 12 life history types (i.e., AD-I, AS-I, PD-I, etc.) in the model are defined in the text and in Fig. 2. tory of most wetland species (Kadlec and Wentz 1974) , and as a consequence, it is not possible to develop a general Gleasonian model of wetland succession. It is possible, however, with available information to construct a Gleasonian model of allogenic succession. To do this, it is necessary to identify a limited number of key life history features sufficient to characterize the potential behavior of wetland species and from which the fate of each species in a wetland can be predicted whenever there are significant changes in the physical environment of the wetland.
In my model of freshwater wetland vegetation dynamics ( Fig. 1) , two basic types of wetland species are recognized on the basis of their propagule longevity: (I) species with long-lived propagules that are present in the wetland's seed bank that can become established whenever suitable environmental conditions occur, and (2) species with short-lived propagules that can only become established in a wetland if the propagules reach the wetland during a period when environmental conditions are suitable. The wetland environment behaves as a sieve, permitting the establishment of only certain species at any given time. The characteristics of this environmental sieve can change, particularly in response to changes in water levels, and this allows different types of species to become established in the wetland. The extirpation of a species from a wetland in the model is due either to all individuals of the species reaching the end of their normal life-span before any new individuals can be added to the population, or to a radical shift in the environment that cannot be tolerated by individuals of the species. It is assumed in the model that interactions among the species (e.g., competition, allelopathy) will not result in the extirpation of any species from a wetland.
In its general format, the approach taken in constructing the present model is that pioneered by Noble and Slatyer (1977) in modeling the effect of fires on the floristic composition of forest vegetation. Wetlands differ fundamentally from terrestrial vegetation, however, in that they may be found in one of two different environmental states, with standing water (flooded) and without standing water (drawndown). Inasmuch as the establishment, growth, and reproduction of all wetland species are influenced to some extent by the presence or absence of standing water, the impact of these two environmental states on a species is an important feature of the model. Information about only three key features of the life history of each species present or reaching a wetland is needed in this model: life-span, propagule longevity, and These three categories are similar to those used by Werner ( 1979) in characterizing terrestrial fugitive species.
If little is known about the species, it should be assumed to behave as an annual, perennial, or vegetative species on the basis of information available from taxonomic sources and/or from field observation of its morphology. In most instances, there should be no difficulty in assigning a species to the correct class.
If information about the impact of changing water levels on the survival of perennial species is lacking, then it may be assumed, as a first approximation, that submersed aquatic species will not survive a drawdown except as propagules and that emergents (including floating-leaved species) will survive as adults The most prevalent life-span among aquatic species evidently is the V-type; i.e., vegetatively reproducing perennials with an indefinite life span. Kadlec and Wentz (1974) provide a summary of available information on the life-span and types of propagules produced by North American aquatic and wetland species. Only 14% are annuals; the remaining 86% are perennial plants. There evidently are very few Pspecies. No distinction is made between P-and Vspecies by Kadlec and Wentz, but it is possible to deduce from the information given that some of the perennial species must be P-species because they evidently lack vegetative growth. On the basis of this criterion, P-species make up only about 10% of aquatic (Fig. 1) 
Life history types
By combining all three key life history features, we can characterize 12 basic life history types (Fig. 2) . 
SEED BANK STUDIES
To apply the proposed model of succession to an actual wetland, two crucial pieces of information must be known: (1) the potential flora of the wetland, and (2) the life history type of each species.
The potential flora of a wetland includes all the species growing in the wetland at a given time (the actual flora), plus all additional species represented only by propagules in the seed bank (Major and Pyott 1966) . The life history type of each of these species in the potential flora must be determined from available information about the life-span, propagule longevity, and propagule establishment requirements of each species. Life-span information usually is easy to obtain, or it can be inferred from the morphology of a species. The only likely error, confusing P-and Vspecies, can be corrected as it is discovered. Information on propagule longevity and establishment requirements, however, are not often available (Kadlec and Wentz 1974) . Fortunately, all the information needed to describe the potential flora of a given wetland, to determine which species present in the wetland are S-species, and to determine whether these Sspecies are Type I or II species can be obtained from a seed bank study of that wetland. There are very few other studies of vegetation dynamics in wetlands that contain sufficient life history information about even the dominant species to make it possible to apply the proposed Gleasonian model of succession. Two exceptions are the study of the development of papyrus swamps on Lake Naivasha by Gaudet (1977) , and the study of cyclical changes in the vegetation of prairie glacial marshes by van der Valk and Davis (1976 , 1978 .
Gaudet ( after van der Davis (1978, 1979) . Potamogeton is P. pectin(ltlus; Lemna is L. minor; Naias is N. flexilis; Typha is T. tglaucl(: Scirpus is S. w('liduss; Bidens is B. cernua; Polygonum is P. lapathifolium; and Sparganium is S. euryc(lrpum.
Only dominant species are shown. marsh until the next drawdown.
These successional changes, predicted by the available information about the life history types of the species in Eagle Lake, have actually occurred there (see Bishop et al. 1979 , Currier 1979 , van der Valk and Davis 1979 and at other prairie glacial marshes in Iowa (Weller and Spatcher 1965 , Weller and Fredrickson 1974 , Bishop et al. 1979 ). There are many parallels between the succession at Eagle Lake and at Lake Naivasha as described by Gaudet (1977 The model as presented is qualitative; it only predicts which species will be present, but does not provide any information about their relative abundance.
Seed bank studies, however, do provide information about the abundance of the seeds of S-species in the seed bank that may furnish some insight into the abun- 
